Horizontal gene transfer from human endothelial cells to rat cardiomyocytes after intracoronary transplantation.
Recent studies suggested that human umbilical vein endothelial cells (HUVECs) transdifferentiate into cardiomyocytes and smooth muscle cells in vitro. To test the functional relevance of this observation, we examined the transdifferentiation potential of HUVECs in vivo after intracoronary cell application in Wistar rats. SPECT measurements (single photon emission computed tomography) revealed that 18% of (111)In-labelled HUVECs infused by intracoronary delivery stably transplanted to the rat heart. For long-term tracking, HUVECs-expressing enhanced green fluorescent protein (EGFP) were infused. Two days following transplantation, HUVECs were positive for caspase-3. Within 3 days, EGFP was associated with individual cardiomyocytes. No labelling of endothelial and smooth muscle cells was observed. The total number of EGFP-labelled cardiomyocytes accounted for 58% of all initially trapped cells. These EGFP positive cells stained negatively for human mitochondrial proteins, but were positive for rat monocarboxylate transporter-1 protein (MCT-1). Furthermore, EGFP-mRNA was detected in these cells by single-cell RT-PCR (reverse transcription followed by polymerase chain reaction). After 21 days, EGFP positive cells were no longer observed. To investigate the underlying mechanism, we generated in vitro apoptotic bodies from EGFP-labelled HUVECs and found them to contain the genetic information for EGFP. Co-incubation of apoptotic bodies with neonatal rat cardiomyocytes caused cardiomyocytes to express EGFP. When transplanted into the rat heart by efficient intracoronary delivery, EGFP-expressing HUVECs cause the exclusive but transient labelling of cardiomyocytes. Our in vivo findings suggest that it is not cell fusion and/or transdifferentiation that occurs under these conditions but rather a horizontal gene transfer of the EGFP marker via apoptotic bodies from endothelial cells to cardiomyocytes.